_”" AD-A140 037  FUEL FIRE TESTS OF THE HELICOPTER CREWMAN JACKET(U} 11
NAVAL AIR DEVELOPMENT CENTER WARMINSTER PA AIRCRAFT AND
CREW S.. G H KYDD ET AL. 04 FEB 83 NADC-83014-60
UNCLASSIFIED F/G 6/17 NL







fl2
I

L.
22 s mee

rEEFEEE

"FEEE
FEEFE

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

“ i
H
%




POV

REPORT NO. NADC-83014-60

ADA14008%

DTIC FILE COPY

.

FUEL FIRE TESTS OF THE
HELICOPTER CREWMAN JACKET

George H. Kydd and Gregory K. Askew
Aircraft and Crew Systems Technology Directorate
NAVAL AIR DEVELOPMENT CENTER
Warminster, Pennsylvania 18974

FEBRUARY 1983

FINAL REPORT

Approved for Public Release; Distribution Unlimited

Prepared for
NAVAL AIR SYSTEMS COMMAND
Department of the Navy
Washington, D.C. 20361

84 04 12 010

Bl kv




NOTICES

REPORT NUMBERING SYSTEM — The numbering of technical project reports issued by the Naval
Air Development Center is arranged for specific identification purposes. Each number consists of

the Center acronym, the calendar year in which the number was assigned, the sequence number of .
the report within the specific calendar year, and-the official 2-digit correspondence code of the ‘
Command Office or the Functional Directorate responsible for the report. For example: Report {
No. NADC-78015-20 indicates the fifteenth Center report for the year 1978, and prepared by the . \
Systems Directorate. The numerical codes are as foliows:

CODE OFFICE OR DIRECTORATE
00 Commander, Naval Air Development Center t
01 Technical Director, Naval Air Development Center &
02 Comptroller |
10 Directorate Command Projects '
20 Systems Directorate 5
30 Sensors & Avionics Technology Directorate [
40 Communication & Navigation Technology Directorate ‘
50 Software Computer Directorate
60 Aircraft & Crew Systems Technology Directorate
70 Planning Assessment Resources
80 Engineering Support Group

PRODUCT ENDORSEMENT — The discussion or instructions concerning commercial products
herein do not constitute an endorsement by the Government nor do they convey or imply the
license or right to use such products.

APPROVED BY:




UNCLASSIFIED 1‘
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered) :
REPORT DOCUMENTATION PAGE BEF o P O RM :

1. REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER ';
& TITUE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED :

Fuel Fire Tests of the Helicopter Crewman Jacket FINAL ;

6. PERFORMING ORG. REPORT NUMBER

TITTE Y e ———— |
7. AUTHOR(s) 8. CONTRACY OR GRANT NUMBER(s)

George H. Kydd and Gregory K. Askew

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::gg..AgO!lLK!ssl”T 'N‘L“uoi'z!fs‘" TASK
Aircraft and Crew Systems Technology Directorate ;
Naval Air Development Center i :
Warminster, PA 18974 i
1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE f
NAVAL AIR SYSTEMS COMMAND 4 Feb 1983
Department of the Navy 3. NUMBER OF PAGES '
Washington, DC 20361 !
4. MONITORING AGENCY NAME & ADDRESS(/f ditferent from Controlling Office) t15. SECURITY CLASS. (of this report) l )

UNCLASSIFIED ‘

15a. DECL ASSIFICATION/DOWNGRADING
SCHEDULE

6. DISTRIBUTION STATEMENT (of his Report) ’

Approved for Public Release; Distribution Unlimited

17. DISTRIBUTION STATEMENT (of the abatract sntered in Black 20, il different from Report)

10. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide if necessary and identify by block number)

Helicopter
Crewman Jacket
Tests

Fire Pit

IVDSTRACT (Continue on reverse elde It y and idontity by block number)

The Helicopter Crewman Jacket is not only resistant to flames itseif, but it adds to whatever
other protection the crewman might have creating a generally safer micro-environment.

DD /S 1473 &oiTion OF 3 OV 8518 OBSOLETR ‘
i $/N 0102-LF-014-6601 UNCLASSIFIED :
SECURITY CLASSIFICATION OF THIS BAGE (When Date Bntered) i

—— S e M e e e -

e 4 5 \ g . . .
e B Ll e - - R g . . .. .
i s




NADC-83014-60

TABLE OF CONTENTS
Page No.
INTRODUCTION . it i it it it i ettt et ener e aaaans 1.

Fire Pit Tests of the Helicopter Crewman Jacket ..................c0ovvvun-. 1. |
METHOD .......ooveenennannn. O S 1. :
RESULTS AND DISCUSSION . .. ..ottt ittt it it en it eia e iaenas 1 1
TABLE OF FIGURES .. .. i i i e et it et et et e 1 ;
REFERENCES .. ..ottt ettt e ettt et et e et e e e e ettt e 2 |

LIST OF FIGURES

Figure
1 Helo Crewman's Jacket, front, before
2 Helo Crewman's Jacket, front, after
3 Helo Crewman's Jacket, back, before
4 Helo Crewman'’s Jacket, back, after
5 Helo Crewman’s Jacket, side, before
6 Helo Crewman's Jacket, side, after




NADC-83014-60

INTRODUCTION

FIRE PIT TESTS OF THE HELICOPTER CREWMAN JACKET

The Helicopter Crewman’s Jacket grew out of common requirements experienced by the
Coast Guard and the Navy. The requirement was to supply anti-exposure protection and flotation
to crewmen who may be swept overboard while at the same time providing a garment that did not
seriously encumber the crewman in carrying out his duties. The garment tested here is the product
of the pursuit of those requirements. This jacket and its development have been described by
Lewyckyj {1). The outer shell is described as 2/2 Nomex/expanded PTF E (Polytetrafluorothylene).

METHOD

The testing method is that used at NAVAIRDEVCEN with some exceptions. The manikin
was mounted with twenty leather patches 3"’ x 3", each of which was mounted with six paper
temperature indicators, There were ten sensors on the torso, front and back, one on each arm and
eight on the legs. Each sensor was marked with a temperature at which it would change color
from gray to black and the sensor used in these tests were 120, 130, 140, 160, 210 and 220°F.
The manikin wore summer underwear and a Nomex flight suit under his jacket. Only the sensors
on the torso are of interest in these tests.

The dressed manikins were carried through the flames by a rotary crane at the NADC Fire
Pit. The fuel was JP-4, floated on water and the exposure was three seconds. The exposure was
photographed by two movie cameras, one with a wide angle lens {10mm) running at 100 frames/
sec., and one with a longer focal length lens (50mm) at 24 frames/sec. Both were placed to photo-
graph the manikin as it emerged from the flames so that any after-burning could be observed.
Still photographs were made of the front, back and a side, before and after the exposure.

RESULTS AND DISCUSSION

None of the torso sensors turned black which means that the minimum temperature was not
reached under the jacket. The movie photography indicated that there was no flaming as the
manikin emerged from the flames. Results of the still photography are shown in Figures 1 through
6, showing a front, back and a side view of the jacket before and after the test. The jacket itself
showed some shrinkage after the test, as shown by comparing the before and after photographs,
otherwise it was unchanged by the fire.

TABLE OF FIGURES

Before After
Figure No. Figure No.
Front 1 2
Back 3 4
Side 5 6

The tests show that while the jacket protects in a cold environment, it is also a significant
addition to the protection of the crewman from flames.

1.
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Helo Crewmen's Jacket, front, after
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Figure 3. Helo Crewmen's Jacket, back, before
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Figure 4. Helo Crewmen's Jacket, back, after
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Helo Crewmen's Jacket, side, beforu
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Figure 6. Helo Crewmen's Jacket, side, after
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